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This  report  reviews  ONR  supported  studies  conducted  as  component  of  the 
Coastal  Transition  Zone  (CTZ)  ARI  program.  This  project  organized  and 
collected  data  on  two  cruises  which  were  jointly  supported  by  the  State  oi 
California,  and  participated  in  data  collection  on  a  third  cruise.  The 
data  were  used  to  investigate  how  mesoscale  physical  structure  affects 
the  nutrient  distribution  and  primary  production  in  the  coastal  region. 

An  improved  understanding  of  the  physical  nature  of  coastal  filaments  and 
their  effects  upon  the  nutrient  distribution  and  production  was  developed, 
and  mesoscale  coastal  eddies  were  shown  to  represent  an  additional 
physical  structure  which  can  strongly  enrich  the  coastal  region. 
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OBJECTIVES  OF  SUPPORTED  RESEARCH 


The  long-range  objective  of  my  research  is  to  understand  the  physical  processes  which 
determine  the  patterns  of  primary  production  in  the  ocean.  The  focus  of  this  research 
project  has  been  upon  the  California  Current  as  an  example  of  eastern  boundary  current 
systems.  This  research  project  was  planned  to  be  a  component  of  the  CTZ  (Coastal 
Transition  Zone)  ARl  program.  It  was  previously  shown  that  the  large-scale  space-time 
integral  new  primary  production  in  the  California  Current  is  strongly  limited  by  the  rate  at 
which  new  nutrients  are  supplied  to  the  euphotic  zone  Physical  processes  winch  affect 
the  nutrient  distribution  will  thus  strongly  affect  patterns  of  primary  production  We  are 
trying  to  better  determine  what  physical  processes  affect  the  nutrient  supply  to  the 
euphotic  zone  and  how  the  nutrient  input  varies  in  space  and  time.  Few  prior  direct 
measurements  of  primary  production  had  been  made  in  the  CTZ  study  region  and  an 
initial  component  of  this  program  was  to  measure  primary  production  in  the  context  of  the 
regional  physical  and  chemical  structure.  In  addition  to  directly  measuring  production  we 
are  also  attempting  to  solve  part  of  the  sampling  problem  imposed  by  the  great  spatial 
and  temporal  variability  in  production  by  determining  whether  patterns  of  production  and 
the  causal  physical  forcing  processes  can  be  inferred  from  measurements  of  the 
distribution  of  biogeochemical  properties  affected  by  photosynthesis  (dissolved  oxygen 
and  nutrients). 

WORK  ACCOMPLISHED 

This  research  project  was  a  component  of  the  Coastal  Transition  Zone  ARl.  We 
collected  data  on  three  cruises  (SQ86,  SQ87  and  CTZ88)  in  the  CTZ  region  The  first 
two  cruises  were  organized  by  this  project  and  the  ship  time  and  data  collection  was 
jointly  supported  by  the  State  of  California  and  ONR.  We  participated  on  the  third  cruise 
during  the  main  field  year  of  the  ARl  by  collecting  data  on  dissolved  oxygen,  chlorophyll 
and  primary  production.  This  project  supported  other  components  of  the  ARl  by  rapidly 
processing  and  distributing  the  data  we  collected  and  by  providing  a  sampling 
opportunity  on  the  first  two  cruises  for  several  other  investigators. 

RESULTS 

Cruise  SQ86  sampled  the  central  California  coastal  region  during  winter  conditions  when 
physical  forcing  was  weak  and  primary  production  was  low.  This  preliminary  cruise  was 
planned  to  test  procedures  for  deploying  satellite  tracked  drifters  in  the  context  of 
remotely-sensed  mesoscale  physical  structure.  The  cruise  was  successful  in  that  we 
collected  background  data  on  winter  conditions  which  provided  a  useful  contrast  for  the 
spring  conditions  with  much  stronger  biological  forcing  which  were  sampled  later  in  the 
program.  We  learned  that  it  was  necessary  to  deploy  drifters  further  offshore  to  reduce 
the  chances  of  their  being  trapped  by  coastal  kelp  beds  or  going  aground.  This 
preliminary  cruise  contributed  to  the  successful  planning  of  later  cruises. 

Cruise  SQ87  was  planned  to  sample  chemical  and  biological  structure  in  the  CTZ  region 
on  the  same  scale  as  the  causal  mesoscale  physical  structure.  This  cruise  was 
conducted  in  two  legs;  the  first  was  a  highly  resolved  survey  of  physical,  chemical  and 
biological  structure  which  sampled  a  predetermined  grid,  and  the  second  leg  was 


devoted  to  deployment  and  sampling  in  the  vicinity  of  an  array  of  satellite  tracked  drifters 
in  a  mesoscale  feature  mapped  on  the  first  leg.  The  cruise  was  very  successful  and 
resulted  in  the  collection  of  a  large  data  set  which  was  used  by  several  components  of 
the  CT2  program. 

We  participated  in  the  1988  survey  cruise  on  RA/  Thomas  Washington  by  measuring 
dissolved  oxygen,  chlorophyll  and  primary  production  on  the  survey  leg. 

The  data  from  each  of  these  cruises  was  processed  to  final  form  and  distributed  to  others 
in  the  program  and  the  first  two  cruises  which  were  organized  by  this  project  (and  which 
were  jointly  supported  by  the  State  of  California  throughout  the  University  of  California) 
also  provided  the  opportunity  for  several  other  projects  in  the  AR!  to  collect  data  at  sea 

SIGNIFICANCE  OF  THE  RESULTS 

The  sampling  on  cruise  SQ87  provided  the  first  strong  evidence  that  the  'upwelling 
filaments'  detected  from  satellite  images  are,  at  least  in  some  cases,  really  formed  by 
meanders  a  low-salinity,  low-nutrient  coastal  jet  (rather  than  being  composed  of  high- 
salinity,  high-nutrient  upwelled  water).  The  mechanisms  by  which  the  coastal  region  can 
be  enriched  by  filaments  was  documented. 

We  showed  that  mesoscale  eddies  in  the  coastal  region  can  strongly  affect  the  nutrient 
distribution  and  patterns  of  primary  production,  and  that  the  space-time  scales  of  nutrient 
inputs  may  differ  from  those  expected  for  wind-driven  coastal  upwelling  Such  eddies 
represent  an  additional  mechanism  of  enriching  eastern  boundary  current  systems, 
which  may  have  a  different  connection  to  local  forcing  processes  than  does  wind-driven 
coastal  upwelling. 

The  'biogeochemical  approach'  to  estimating  primary  production  was  evaluated  in  the 
coastal  region  by  mapping  anomalies  in  the  distributions  of  dissolved  oxygen  and 
nutrients  on  density  surfaces.  It  was  shown  that  this  approach  can  provide  an 
independent  estimate  of  the  increment  of  new  primary  production  caused  by  a 
mesoscale  physical  feature  and  that  this  approach  can  also  be  used  to  constrain  the 
secondary  circulation  and  'age'  of  mesoscale  features. 
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